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HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OAMH M3 OCHOBHBIX pa3AeioB MIKOJIBHON MaTeMaTUKH,
UMEIOIUI CBOEH 1ENbI0 00ECTICYNTh M3YYCHHE CBOMCTB M pa3MepoB QUryp, vx
OTHOIICHWHA W B3aUMHOE PACIOJIOKCHHE, ONUPACTCAd HA  JIOTUYECKYIO,
JOKA3aTeNbHY 0 JIMHUAK. LIEHHOCTh M3yYeHUs] TEOMETPHUH HA YPOBHE OCHOBHOIO
o0uiero 00pa3oBaHus 3aKITOYAETCS B TOM, YTO OOYYarOIMUICS YUUTCS MPOBOIAUTH
JOKA3aTENbHbIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKITIOUCHHUS, JTOKa3bIBAThH
UCTUHHBIC YTBEP)KICHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOIAMTH
pPacCy>KACHUST «OT TMPOTUBHOTO», OTJIMYaThb CBOMCTBA OT  MPHU3HAKOB,
(GopMyupoBaTh OOPATHBIE YTBEPKACHUSI.

Bropo#i 1enpr0 M3ydeHHs] TEOMETPHM SIBISIETCS KCMOJIB30BAHHE €€ Kak
UHCTPYMEHTA MPH PEUICHUM KaK MAaTeMaTHUYECKUX, TaK U MPAKTUUECKUX 3a/ad,
BCTPEUAIOIIMXCS B peajbHON >Kku3HU. OOydarouiics JOJDKEH Hay4YUThCs
OMPENICJIUTL TEOMETPUUYECKYIO0 (PUIypy, OMUCATh CJIOBAMU JAHHBIA UYEPTEXK WU
PHCYHOK, HAMTH IJIOINAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeNsi WM TpeOyeMblE pa3Mephbl rapaxa ajis aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B M3YUYEHUM T'€OMETPHH.
[Tpu pewmieHun 3a7a4 MPAKTHUYECKOTO XapakTepa OOydYaroUIMiCs YUUTCS CTPOMUTH
MaTeMaTUYEeCKUE MOJIIA  PEalbHbIX JKM3HEHHBIX CHUTyallUd, TPOBOJIUTH
BBIUMCIICHUS U OLICHUBATh aJIEKBAaTHOCTh MOJIyYEHHOIO Pe3yJibTarta.

YueOHblli Kypc «l'€OMETpUs» BKIIOYAET CICAYIOLIME OCHOBHBIC Pa3leibl
conepxanus: «l'eomerpuueckue GUrypsl M MX CcBoiicTBa», «H3MepeHue
reOMETPUUECKUX  BEIUUMHY», «JI€KapTOBbl ~KOOpAMHATHI HA  IUJIOCKOCTHY,
«BexTopey, «IBrukeHns MI0cKoCcTY, «IIpeobpazoBanust moao0us.

Ha n3ydenne yueOHoro kypca «I'eomerpus» orBoaurcs 204 yaca: B 7 knacce
— 68 yacoB (2 ywaca B Henento), B 8 Kiacce — 68 yacoB (2 yaca B HENENHO), B 9
KJjtacce — 68 4acoB (2 yaca B HEJEIIO).



COJAEPKAHUE YYEBHOI'O IPEIMETA
7 KIIACC

HavanbHble TOHATUA reoMeTpur. Touka, npsMas, OTPE30K, JIy4. YToil. Buael
V0B, BepTrukanbHele W CMEXKHBIE VYIIBl.  buccekrpuca yria. JlomaHnas,
MHOTIOYrOJIbHUK. [lapayimenbHOCTh U TEPIEHAUKYJISIPHOCTD MPAMBIX.

Cummerpuunbie  purypel. (OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHH.
[IpuMepsl CUMMETPUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOCHUS € TOMOUIBI) LMPKYJS WU JIMHEWKW. TPEYroIbHUK.
BricoTa, Mmeanana, OuccekTpuca, uX CBOWCTRA.

PaBHOOEApEHHBIE W PaBHOCTOPOHHWI  TpeyrojibHUKH. HepaBeHCTBO
TPEYTOJIbHHAKA.

CpoiicTBa W TpPU3HAKH PABHOOCAPEHHOTO TPEYroJibHUKa. [lpu3Haku
paBeHCTBA TPEYTOJIBHUKOB.

CBo#iCTBa U NPU3HAKHU NAPAUIEIBHBIX NPAMBIX. CyMMa yIJI0B TPEYTOJIbHHUKA.
BHewHue yribl TpeyroJibHUKa.

[IpsMOyroNbHBIA  TPEYTroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOTO
TPEYIrOJbHUKA,  NPOBEAEHHOM K  rumoreHyse.  lIpu3Haku  paBeHCTBA
MPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpAMOYTOJIBHBIN TPEYTOJIHUK C YIJIOM B 30°.

HepaBeHncTtBa B TreOMETpUH: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, TeopeMa O OOoJbIIeM yriie M OONIbIIEH CTOPOHE TPEYrOJbHUKA.
[leprieHAUKYIAP U HAKITOHHAS.

I'eomerpuyeckoe MeCTO TOYEK. bHCCeKkTpuca yriaa ©  CEpeavHHBII
MEPIIEHIUKYJIIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

OKpy>)KHOCTb M KpyI, XOpAa W JMaMerp, MUX CBoicTBa. B3aummnoe
PacroyIOKEHHE OKPYKHOCTH M mpsiMoil. KacarenpHasd U cexylias K OKPY>KHOCTH.
OKpy’>KHOCTb, BIIMCAHHAs B YroJ. BrnucaHHas ©W ONMCaHHAs OKPY>KHOCTH
TPEYTOJIbHUAKA.

8 KUIACC

UYeTelp€xyronpbHuky. [lapamienorpamm, €ro Npu3sHaku U cBoiicTBa. YacTHblE
cllydau TNapajuieorpaMMoOB (TIPIMOYTOJIbHUK, POMO, KBAaApaT), UX NPHU3HAKU U
cBoiicTBa. Tpanenusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroJibHas Tpaneuus.

Meron yasoeHus Meauansl. LlenTpanbHas cummerpus. Teopema daieca u
TEOpPEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue JIMHAKA TPEYTOJIBHUKA W Tpaneuuu. LIEHTp Mace TpeyroapHuKa.

[TonoOue TpeyroapHukoB, Kod(hduimeHnt noaodus. [lpusHaku mnoaoOus
TPEYroJabHUKOB. [ [pumMeHeHre moao0us MpU PEIIECHUH MPAKTUYECKUX 3a/1aY.



CpoiicTBa mnomaacii reomerpuyeckux ¢uryp. @opmyibl i TUIOMIAIA
TPEYroJIbHUKA, Mapajuienorpamma, pomOa u Tparnenuu. OTHOLICHHE IUIOINAACH
no00HBIX (PuUryp.

Brruucnenue miomanaeii TpeyroJsHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOM
oymare.

Teopema [Iudaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu penieHun
MPAKTUYECKUX 3aaY.

CHHYC, KOCHMHYC, TAHI'€HC OCTPOTO yIJjla NMPSAMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKUE (DYHKIMU
yrnoB B 30, 45 u 60°.

BrnucaHHble W LEHTpPAJIbHBIE VIUIBI, YIOJl MEXKAY KacarellbHOW W XOpIoil.
Yriel  MEXAy — XOpAamMu M CEeKyIIMMHM. BrnucaHHele W ONMCAHHBIC
YETBIPEXYTOJIBHUKN. B3auMHOE paclnoiioKeHue ABYX OKpY)KHOCTe. Kacanue
OKpY>KHOCTEH. O01IMe KacaTreabHbIE K ABYM OKPYXKHOCTSIM.

9 KUJIACC

Cunyc, KocuHyC, TaHreic ymoB or O go 180°  OcHoBHOE
TPUTOHOMETPHYECKOE TOKACCTBO. DOPMYJIBI IPUBEACHUSI.

Pemienne TpeyrosibHUKOB. TeopemMa KOCMHYCOB W TEOpPEMA CHUHYCOB.
Pemenne mnpakTHYeCKMX 3a7ady C HCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaodus. [101001Me COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOM3BEACHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUHU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bekrop, mimmHa  (MOAyJNb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIMONOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJJIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpALMM HAaJA BEKTOpamH. Pas3iioskeHHWe BEKTOpA MO JBYM
HEKOJIMHEApHbIM BekTopaM. KoopauHatel BekTopa. CKaIsSpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JIJIsl HAXOKICHUS IJTUH U YTJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpIMHATAX, NEPECCUYEHNE OKPY>KHOCTEH M MPAMBIX. METOA KOOPAMHAT U €r0
NPUMCHEHUE.

[IpaBuyibHBIE MHOTOYTOJbHUKH. JlTMHA  OKpy>KHOCTH. ['paaycHas u
pamuaHHasi Mepa yria, BBIYMCICHWE JUIMH AyT OKpyxXHoctel. [lnomane kpyra,
CEKTOPA, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH M BHYTPEHHME CUMMETPUHM (QUIYD (3JEMEHTApHBIC
npeacrapieHus ). [lapannenbaeiil nepenoc. [ToBopor.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI O
HPEAMETA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMmbl y4eOHOro Kypca
«"eomeTprs» XapaKTEPU3YHOTCH:

1) narpuoTn4eckoe BOCIUTAHHE:

[POSIBJICHUEM HMHTEPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMAaTHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKCHHIA B APYTUX HAYKaX M MPUKIAAHBIX chepax;

2) rpakaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTHYECKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3NIAYHBIX CTPYKTYP, SIBICHWA, MPOLEAYyP TPAKIAHCKOrO o0miecTBa (Hanpumep,
BBIOODBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JOCT)KCHUM HAYKH, OCO3HAHMEM BAaYKHOCTH
MOPATbHO-3THYECKUX MPUHLMUITIOB B ACATENBHOCTH YYEHOTO,

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAHOBKOM HAa AaKTHMBHOE Y4YaCTHE B PEIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMATUUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCHIEIIHOW MPO(ecCHOHATBHOM
JESATEIbHOCTA M PA3BUTHUEM HEOOXOAUMBIX YMEHHHA, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM WHANBUAYAIBHONH TPACKTOPHH 0OPAa30BAHUS U YKU3HEHHBIX TUIAHOB C
YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOTI' O O3HAHMS:

OpPUEHTAUMEH B JEATEIBHOCTM HA COBPEMEHHYID CHCTEMY HAYYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI U
o0uiecTBa, MOHUMAHUEM MATEMATHUYECKONH HAyKW Kak c(epel 4YeI0BEUYECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl PA3BUTHS LIMBUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM MCCIIEA0BATENBCKON
NEATENBHOCTH,

6) ¢usnyeckoe BocnUTaHHE, (POPMHPOBAHHE KYJbLTYPHI 3A0POBbSI H
3MOLMOHAIBHOI0 0J1aroNOy4ust:



TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjisgpHas Quanyeckas
AKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
PaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOe BOCTINTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIICHUS 3aaa4
B 00JacTM COXPAHHOCTH OKPYXAIOWIEH Cpeapl, MJIAHUPOBAHUS TOCTYNKOB W
OLICHKH WX BO3MOXHBIX TOCJICICTBUH HJsl OKPYXKAMOWIEH CPEabl, OCO3HAHUEM
r100AIBHOTO XapakTepa 3KOJOTMYECKUX TPOOJIEM U MyTER X PEIIECHUS,

8) ajantanusi K N3MEHAIIMMCS YCJIOBHSIM COLMAJBbHOIN M MPUPOAHOIT
cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, TMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUYECKYIO NEATENIBHOCTh, B TOM YUCIIE
YMEHHE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOOMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHWHA, B TOM YHUCIIE
(opMyUPOBATh UIEH, IOHSATHUS, TUIOTE3BI 00 0OBEKTAX U SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYKD  CHTYAllMK), BOCHPUHHAMATH
CTPECCOBYK) CUTYalIMIO KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBAThH
NPUHAMACMbIE PEIICHUST W ACHCTBHS, (POPMYJIMPOBATh M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJ/IbTATHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

ba3osble Jornyeckue aeiicreus:

e BBIABJIATE U XAPAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKM MATEMATHYECKUAX
OOBEKTOB, TMOHSATUIH, OTHOWICHWH MEXAYy MOHATUAMHU, (HOPMYJIMPOBATH
ONpEACTICHUST  TOHSATHI, yCTAHABIIMBATH  CYUICCTBEHHBIA  MPU3HAK
KJIacCU(UKAMK, OCHOBAHWSA HJsi OOOOIICHWS W CPABHCHHS, KPUTECPUH
NPOBOAMMOIO aHAJIN3A,

e BOCIPUHUMATH, (OPMYIUPOBATH W  NPeOOPa3OBBIBATE  CYXKIACHUS:
YTBEPAUTEIIbHBIE W OTPULATENIbHBIC, €IWHWYHBIC, YaCTHBIE W O0IIME,
YCIIOBHBIC;



e BBIABJIATH  MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
OPOTUBOpEUMs B (PaKTax, MAAaHHBIX, HAOMIONCHUSAX W YTBEPKACHHSIX,
npeuiaraTb KpUTEPUU sl BBISIBIICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUMIA,

e JCNATh BBIBOABI C WCHOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
WHAYKTUBHBIX YMO3AKIKOYCHAH, YMO3AKIFOUEHUH IO aHAJIOTHN,

e pa3bupaTh A0KA3ATEIBCTBA MATEMATHUECKUX YTBEPKICHUH (MPSAMBIE U OT

OPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIEC JI0Ka3aTeIbCTBA

MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPUBOJIUTH

OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,

BBIOMpaTh Ccnoco0 pemeHus ydeOHOH 3ahauM (CpaBHHUBATH HECKOJBKO

BApHAHTOB pEUICHHS, BBIOMPATh HAMOOJIEE MOAXOMAUIUI C Y4ETOM

CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBblie ucciaenoBarebckue aelicTBUs:

e WCMOJB30BaTh BOMPOCHI KaK MCCIICAOBATECIbCKANA HHCTPYMEHT TO3HAHWS,
(opMynUpoBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, TPOOIEMY,
CaMOCTOSITETIbHO ~ YCTAHABIIMBATH HMCKOMOE W JaHHOE, (POpMHpOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHCHHE,

e NPOBOJAWUTH IO CAMOCTOSITETBHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
SKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTeEMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;

e CaMOCTOSTENIBHO (PopMySIMpoBaThL OOOOIICHHUS M BBIBOABI MO PE3YJIbTATAM
NPOBECAEHHOTO HAOMIOJACHMS, WMCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

e TPOTHO3MPOBATh BO3MOYKHOE PA3BUTHE NPOLECCA, A TAKXKE BbIABUIaTh
IPEINOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanueii:

e BBIABJIATH HEJOCTATOYHOCTH M M3OBITOYHOCTh WH(POPMALMK, JAHHBIX,
HEOOXOMMBIX JJIsl PELICHUS 3a1a4H;

o BbIOMpaTh, AHAJIM3UPOBATH, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH
WH(OPMALMIO PA3IMYHBIX BUAOB U (POPM MPEICTABICHHS,

e BBHIOMpaTh (OPMY TPEACTABICHUS HHPOPMAIMK W WILIIOCTPUPOBATH
pelIacMbple  3a7a4M  CXEMaMH, JAdarpaMMaMid, WHOW TpaQukod W ux
KOMOHMHALIUAMH,

e OILICHWBATH HAAEKHOCTh WHPOPMALMM [0 KPUTEPHSIM, NPEIIOKCHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

e BOCHPUHUMATH U (POPMYJTUPOBATH CY>KIACHHS B COOTBETCTBHH C YCIOBUSIMU
U LEJSIMHA OOIICHUS, SICHO, TOYHO, TPAMOTHO BbIPaXKaTh CBOKO TOUKY 3PEHHS



B YCTHBIX U MHUCbMEHHBIX TEKCTAaX, aBaTh MOSICHEHUS MO XOIy PELICHMUS

3a/1a4uu, KOMMEHTHPOBATh MOJYUYCHHBIH pe3ysbTar;

B X0JIc 00CY>KIIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJECH, HALCJIEHHBIE HA MOUCK
pELICHUs, COMOCTABJAThL CBOM CYXKJICHUS C CYXACHUSMHU JPYrux
YYaCTHUKOB AMA]Ora, OOHApy>XUBaTh PA3IMUME U CXOJACTBO MO3WIIMH, B
KOPPEKTHO# popme (HopMyaUpoBaTh pa3HOIIACHS, CBOM BO3PAKEHMSI,

o TMPEACTABIATH PE3YJbTAThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
POEKTA, CAMOCTOSTENBHO BBIOMPATh (POPMAT BHICTYIUICHUS C YUETOM 3a/1a4
MPE3CHTALIMK U OCOOCHHOCTEH ayTUTOPUH;

o MOHUMATh U MCIMOJIb30BATh MPEUMYIICCTBA KOMAHIHON ¥ MHIMBUIY AJTbHON
PabOTHI MPU PELICHUH YUEOHBIX MAaTEMATUUECKUX 33/1a4;

o MPUHUMATH IIE€Jb COBMECTHOM AEATENBHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHON paboOThl, pacmpenensaTh BUAbl pabOT, JOroBapuBaThCA,
00CyX/1aTh MPOLECC U pe3yabTaT padoThl, 0000MATh MHEHHS HECKOIbKHUX
JIFOJICH;

e YUYaCTBOBaTb B rpynnoBeix (opmax padoTel (0OCykaeHusi, O0OMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHIIOJHATH CBOIO YaCTh PAbOTHI
U KOOPIMHUPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJBbI,
OLIEHMBATh KAY€CTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPHSIM,
c(OpMyTMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranusanusi:

e CaMOCTOSITEJIbHO COCTABIIATH IUIAH, QJITOPUTM PELICHUS 33Ja4d (WA €ro
4acTh), BbIOMpArTh CMOCOO pPEHICHHS C YYETOM MMEIOLIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh
BapHAHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, SMOLHOHAJILHBII HHTEJJICKT:

e BJIAJETH CNOCOOAMM CAMOIPOBEPKH, CAMOKOHTPOJIS IPOLIECCAa U pe3yJibTara
PELICHHs] MATEMATUYECKON 3a1a4H,

o NPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPHA PEILICHUN 3a1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HAlICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLECHUBATh COOTBETCTBHUE PE3YyJbTaTa AEATEIBHOCTH NMOCTABJICHHOW LENU U
YCIIOBUSIM, OOBSCHATH MPUYMHBI JAOCTH)KCHUS WM HEIOCTHKEHUS LIEIH,
HAXOAWTh OIIKMOKY, 1aBaTh OLICHKY TPHOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 7 kjaacce oOOy4aromuiics TMOJYYUT CJICTYIOUIUE
[PEAMETHBIE PE3YIIBTATHIL:

Pacno3HaBaTh M3y4YEHHBIE TE€OMETPUYECKUE (UTYPBI, OMNPEACTATh WX
B3aMMHOE PACIOJIOKEHUE, M300paXkaThb TI'E€OMETPUUYECKHE (UTYPBI, BBIIOIHATH
YEPTEXKU M0 YCIOBHIO 3amadd. UM3MepaTh JIMHEHHBIE W YIVIOBBIE BEJIMYMHBL.
Perrare 3a1a4y Ha BBIYMCIIEHUE IUTHH OTPE3KOB U BEJTMYUH YIJIOB.

Jlenate rpyOyr0 OLICHKY JIMHEHHBIX W YITIOBBIX BEJIMYMH NPEIMETOB B
PEANTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAKY BETUYHHBI.

CTpOHTh YEPTEXKH K TEOMETPUUECCKUM 3a1a4aM.

ITone30BaTbCs MpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOIB30BATh
NPU3HAKK U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IPH PEIICHUN 3aa4.

[IpoBOINTE JTOTHMYECKUE PACCYKACHUSA C UCIOJIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbCs MpPU3HAKAMU PABEHCTBA MPIMOYTOJIBHBIX TPEYTOIBHUKOB,
CBOMCTBOM  MEAMaHbl, IMPOBEIEHHOW K  TUIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PELICHUN FCOMETPHUYECKHUX 3a1ay.

OnpenensaTs NapajyieIbHOCTh MPSAMBIX C OMOILBIO YITIOB, KOTOPBIE 00pa3yeT
¢ HAMH cexkymas. OnpenensaTe NapauienbHOCTh MPAMBIX € MTOMOIIBK) PABEHCTBA
PAcCTOSHUM OT TOYEK OJHON MPSAMON 0 TOYEK APYroM MPSIMOii.

Pemare 3a1auu Ha KaeT4aroi Oymare.

[TpoBOMTE BBIYMCICHUWS W HAXOAUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3ajJadax C HCIOJIB30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpH
[IEPECEUYEHUH [BYX MApAJUICIBHBIX MPAMBIX CEKyLleld. Pemarbs npakTudeckue
3a7a4¥ Ha HAXOXKJIEHHUE YIJIOB.

Bnagere HOHATHEM TEOMETPHUYECKOrO MECTAa TOYEK. YMETh ONPEACIIATH
OMCCEKTPUCY yITIa U CEPEIUHHBIN MEPICHIMKYJISP K OTPE3KY KaK FT€OMETPUUYECKHE
MecTa TOYEK.

@opMyIMpOBaTh ONPEAEICHUS OKPY)XKHOCTM M Kpyra, XOopAbl M auamerpa
OKPYKHOCTH, TIOJIB30BATHCS X CBOMCTBAMH. YMETh IPUMEHATEH OTH CBONCTBA NIPH
PELIEHUN 3a/1a4.

Brnanere NOHATHEM OINMMCAHHOW OKOJIO TPEYTrOJBHUKA OKPY)XKHOCTH, YMETH
HaxoauTh €€ ueHTp. [lonp3oBarbes (aktamMmum O TOM, 4TO OHMCCEKTPUCHI YITIOB
TPEYIrOJbHAKA TNEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIVWHHBIE
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B OJTHON TOUKE.

Brnanere noHATHEM KacaTelabHON K OKPY)KHOCTH, MOJIB30BATHCS TEOPEMOI O
[IEPIEHIMKYJIAPHOCTH KacaTelbHON U paauyca, MPOBEAEHHOIO K TOYKE KaCaHus.



[Tonb30BaThCs MPOCTEHINUMHU TE€OMETPUYECKUMHU HEPABEHCTBAMH, MOHUMATh
WX IIPAKTUYECKUNA CMBICII.

[TpoBOMTE OCHOBHBIE TEOMETPUYECKHAE TTOCTPOCHUS C MOMOIIBIO LUPKYJIS U
JIAHEWKWU.

K xonny oOydenus B 8 kjacce oOydyaromuiics MOJyYUT CIIECTYIOUIUE
OPEIMETHBIE PE3YIIbTATHI:

Pacno3HaBaTh OCHOBHBICE BHJIbI  YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYECKHX 3a1a4.

[TpuMeHITh CBOMCTBA TOYKH MEPECCUEHMS MEIUAH TPEYTrObHHUKA (LEHTpa
MaccC) B PEIICHUM 33Ja4.

Brnanete noHATHEM CpEeHEH TUHUM TPEYrOJIbHUKA M TPANCUWU, TPUMEHSTh
X CBOMCTBA MpH PEIICHUM TEOMETPUUYECKMX 3a1ad. [losb30Barecs TeOpeMoi
darneca 1 TEOPEMOH O MPOMOPUMOHAIBHBIX OTPE3KAX, TPUMEHSATh UX JUISl PELICHHS
MPAKTUYECKHX 3a7a4.

[TpuMeHITh TPU3HAKK NOI00US TPEYTOJBHUKOB B PELIEHUH N€OMETPUUYECCKUX
3azad.

[Tonb3oBarbest Teopemoit Iludaropa s pelieHUs TEOMETPUUECKUX H
OPAaKTHYECKUX 3a1a4y. CTPOMTh MaTEMaTHYECKyl0 MOJENIb B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSITENLHO JIENATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JITHHBI.

Brnagere mNOHATHSMM CHHyCa, KOCHMHYCAa MW TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TPEYrojbHUKA. [10nb30BaThCsl STUMHU MOHSTUSMHA JAJISl PELLICHUS
MPAKTUYECKHX 3a7a4.

Beruncnare (pa3nuuHbiMEA Cioco0aMu) MIOM@AAbk TPEYroJIbHAKA W TJIOMAAN
MHOTOYTOJIbHBIX ~ Quryp (moJib3ysicb, TA€ HEOOXOOUMO, KaJIbKYJSTOPOM).
[TpUMEHSTH MOJYyYCHHBIE YMEHUS B TPAKTHYECKUAX 3aa4aX.

Brnanete MOHATHSAMM BNMCAHHOTO M LEHTPAJIBHOTO VYIJIA, HKCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIAX MEXKAY XOPJAaMH (CEKYIIUMU) U YITIE MEKIY
KacareJIbHON M XOPAOU MPH PEIICHUNA T€OMETPUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTONBHUKA, TPUMEHATH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIIEHUH 33424,

[IpUMEHSTh MOJyYCHHBIE 3HAHKS HA MPAKTHKE — CTPOUTh MATEMATUUYECCKHUE
MOJIETH JJIs 3a/1a4 PEaTbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHUEM TNOA00MST W TPUTOHOMETPUM (TONB3YSICh, TAE HEOOXOAMMO,
KAJIbKYJIITOPOM ).

K xonny oOydeHus B 9 kjaacce oOyyaromuiics MOJYYUT CJICTYIOUIUE
NPEIMETHBIC PE3YIIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (DYHKIMM OCTPBIX VYIJIOB, HAXOJUTh C WX
NOMOLIBK PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELICHUE



OPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaXoauTh (C MOMOIIBIO KAJIBKYJIATOPA) ATUHBI
Y YIJIbI 17151 HETAOMYHBIX 3HAYEHHA.

[Tonb3oBarbest popmMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKAM
TOKJIECTBOM JIJIl HAXOXJACHUS COOTHOLICHHWHA MEXKIY TPUTOHOMETPUYECCKHUMH
BEIIMYMHAMMU.

Hcnonb30Bark TEOPEMBI CHHYCOB U KOCHHYCOB JUTSl HAXOXKICHUS PA3TTUYHbBIX
AJIEMEHTOB TPEYTOJIbBHUKA ((PEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh WX NPU
PELIEHUN NF€OMETPUYECCKUX 331a4.

Brnagere  moHsTMsMEM  mpeoOpa3oBaHWs  MOA0OMs, COOTBETCTBEHHBIX
31€MEHTOB NMO00OHBIX (uryp. [losb30BaThCst CBORCTBAMH MOA00MS MPOU3BOIBHBIX
Guryp, yMmMeTb BBIYHMCIATH JUIMHBI W HAXOAWTh YITBl Y MOAOOHBIX (uUryp.
[IpumeHsTh CBOKCTBa MOAOOMS B MPAKTHYECKHX 33]a4ax. YMETh MPUBOAWTH
OPUMEPBI MOJAOOHBIX (PUTYP B OKPY>KAFOIIEM MUPE.

[Tonb30BaThCs TEOPEMAMHU O MPOU3BEACHUH OTPE3KOB XOPA, O MPOU3BEACHAN
OTPE3KOB CEKYIIMX, O KBaApare KacaTeabHOM.

[Tonb30BaTbCsi BEKTOpAMH, MOHUMATh MX TEOMETPUYECKANA WM (PU3MUECKUN
CMBICJI, TPUMEHSATh WX B PEHICHHM TEOMETPUYECKAX M (PU3NYECKUX 3a4a4.
[TpuMEHSTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB IJI1 HAXOKICHUS JUTMH U YIJIOB.

[Tonb30BaTbCsl METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro B
PELIEHUN NF€OMETPUYECCKUX U MPAKTUYECKUX 3a/1a4.

Brnanete NOHATHSIMHM NPABWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PAJAMAHHON MEPBI yria, YMETh BBIUYUCIATH TUIOIIAIb
Kpyra 1 €ro 4acteid. [ [pUMEHSITh MOJIyYEHHbIC YMEHUS B MPAKTUYECKUX 3a/1a4aX.

Haxomute ocu (WM LEHTPBI) CUMMETPUM (PUTYp, MPUMEHSTH ABUKCHUS
IJTOCKOCTH B IMPOCTEMIINX CIIyYasix.

[IpUMEHTh MOJIyYCHHBIE 3HAHMS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJETH JJIs 3a/1a4 PEaIbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIYMCIICHUS
C MPUMEHEHUEM MOAOOMS W TPUTOHOMETPUYECKHX (PYHKUMHA (TOJB3YSACh, TAE
HEOOXOUMO, KAJIbKYJISITOPOM ).



TEMATUWYECKOE NJMTAHNPOBAHWE
7 KNACC

HanmeHoBaHMe pas3genoBs 1 Tem
nporpamMmmbl

Ne n/n

MpocTeliwne reomeTpuyeckme uUrypbl n
NX CBOWCTBA. MI3MepeHne reoMeTPUYECKINX
BE/IMUMH

TpeyrobHNKU

MapannenbHble NPsiMble, CyMMa Yr/10B
TpeyrosibHMKa

OKPY>XXHOCTb 1 Kpyr. FeomeTpuyeckme
NMoCTPOEHUS

MoBTopeHne, 0606LEHMNE 3HAHNIA

OBLWEE KOMMTMYECTBO YACOB IO NPOrPAMME

KonnyectBo 4acoB

Bcero

14

22

14

14

68

KOHTpO/IbHbIE
paboTbl

lNMpakTnyeckue
paboThbl

ONEKTPOHHbIE

(unppoBbIe)
obpasoBaTe/ibHble

pecypcbl

Bubnnoteka LJIOK
biip8://T.el1800.ru/7LLI5e2¢e

Bubnnoteka LJOK
biiB8://T.el1800.ru/7LLI5e2e

Bubnnoteka LLIOK
biiB8://T.el1800.ru/7LLI5e2e

Bubnnorteka LJOK
biiB8://T.el1800.ru/7LLI5e2¢e

Bubnnoteka LJIOK
biiB8://T.el1800.ru/7LLI5e2¢e


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJ/TACC

Ne n/n

OBLLEE KOJTMYECTBO YACOB IO NPOIrPAMME

HanmeHoBaHWe pas3fenoB v Tem
nporpaMmmsil

UeTbIpPEXYroNbHUKN

Teopema darneca 1 TeopemMa o
MPOMNopLUNOHabHbIX 0TPe3Kax, NoAo6Hble
TPeyrofibHUKM

Mnowanb. HaxoxaeHne nnowagei
TPeyroNbHUKOB U MHOTMOYro/lbHbIX Uryp.
Mnowaan NogobHbIX uryp

Teopema Mudparopa n Havana
TPUTOHOMETPUMN

YrNbl B OKPYXXHOCTWN. BnncaHHbIe U
OMUCaHHbIE YETbIPEXYTOIbHUKW.
KacaTtenbHble K OKPY>XHOCTU. KacaHue
OKPY>XHOCTEeM

MNoBTOpEHNE, 0606LLEHNE 3HAHWIA

KonnyecTtBo 4acoB

Bcero

12

15

14

10

13

KOHTpO/bHbIE
paboThbl

NMpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(unppoBble)
obpasoBaTesibHble

pecypchbl

bnénuoteka LLOK
biip8://T.e1800.rn/7LL17e18

Bbnénuoteka LOK
biiB8://T.e11800.ru/71L17e18

Bbnénunoteka LOK
biiB8://T.el1800.ru/71L17e18

Bbnénuoteka LOK
biiB8://T.e1800.ru/7LLI7e18

bnénuoteka LOK
biip8://T.e1800.ru/7LL7e18

Bbnénunoteka LOK
biip8://T.e1800.rn/7LL17e18


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJTACC

Ne n/n

HanmeHoBaHMe pasgenos 1 Tem
nporpamMmmel

TpuroHomeTpusi. TeopemMbl KOCUHYCOB U
CUHYCOB. PeLleHMne TpeyrofibHMKOB

MpeobpasoBaHue nogobusa. MeTpuuyeckune
COOTHOLLUEHUSI B OKPY>KHOCTMU

BekTopsl

[leKapToBbl KOOPANHATbLI Ha NIOCKOCTU

MpaBunbHblE MHOFOYTrONbHUKN. OnnHa
OKPY>XHOCTM M Nfowajb Kpyra.
BbluncneHne nnouiaaei

[BW>XeHNAa NaI0CKOCTU

MoBTOpeHune, 0606LLEHNE, cUCTEMATM3ALNSA
3HaHWNIA

OBLWEE KOJTMYECTBO YHACOB 110 NPOIrPAMME

KonnyecTtBo yacoB

Bcero

16

10

12

68

KOHTpO/bHbIE
paboThbl

lMpakTuyeckune
paboThbl

ONEeKTPOHHbIE

(unpoBble)
obpasoBaTesibHble

pecypchbl

Bubnuoteka LJIOK
biiP8://T.e1800.rn/7iilal2c

Bubnuoteka LJIOK
biiP8://T.e1800.rn/7ilal2c

Bubnuoteka LJIOK
biiP8://T.el1800.rn/7ilal2c

Bubnuoteka LJIOK
biiP8://T.e1800.rn/7ilal2c

Bubnuoteka LJOK
biip8://T.el1800.ru/7iilal2c

Bubnuoteka LJOK
bip8://T.eA800.rn/7N1al2c

Bubnuoteka LJIOK
bip8://T.eA800.rn/7N1al2c


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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